No. 685,731, o Patented Oct. 29, 1901, -

. ~ W.NERNST. T
 BALLAST DEVICE FOR ELECTRIC GLOWER LAMPS. =

o ) (Application filed Sept. 29, 1809. Renewed June 80, 1800.) . . -

(No Model.) - ” s T |

&

| B . J.*
. 4,

e ;

10 1/

Wimnesses: “Waltherfemst: Zvenlor

' . : ; x
".l e i-r':"'I;" -1-""#'- l - .:-r" . ]
e I o o -l .
| e Her Ir.- o - il § e )




UNITED STATES

. WALTHER

PaTENT OFFICE.

—i gt

NERNST., OF GOTTINGEN, GERMANY, ASSIGNOR TO GEORGE

WESTINGHOURE, OF PITTSBURG, PENNSYLVANIA. -

. BALLAST DEVICE FOR ELECTRIC GLOWER-LAMPS.

SPEGIEIG.&'EI@H fm:ﬁling | ;apm of Lettors Patont Mo, 885,731 ) dated October. RO, 190},
ﬂppiisaﬂan filad ﬂaptemher 29, 1899, Renewed Junoe 30, 1900, Jorial };Iloi.-,ﬁ;’,ﬁﬂé. (No models) |

k

-

i

To «ll whom i€ may concern: . |
. Be it known that I, WALTHER NERNST, &

subject of the Baiperor of Germany, residing
in Gottingen, Germany, have invenied cer-

s tain newand useful Improvements in Ballast
Devices for Electric Glower-Lamps, of which
the following ig a specification.

“The quality possessed by glowers composed
of a rare earbh or mixtures of rare earths of
acquiring an increasing conductivity under
the influence of heat has been counterbal-
anced in the practice of the art by the em-
ployment of balldst-conductors nlaced in so-

ries with the glowers. When it comes, how-
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ardized ballasts and of glowers having uni-
form qualities under.the conditions of prac-

tieal use it is sometimes found that an addi-

tional adjustment of the ballast is needed in
order to secure perfectly satisfactory work-
ing. In practice it is convenient and dosir-
able in some cases to make use of a ballast
which is inclosed in an air-tight chamber or
to so construet or arrange the prineipal por-
tion of the ballast that it is not readily ad-
justable. I havetherefore dovised a divided
hallast a portion of which is standardized as
porfecily as possible, while the temainder 18
adjusted according to the peculiar conditions
10 of each glowor., | |

1 have illustrated my invention in a dia-
eram forming part of this specification.

In the diagram, 1 and 2 are main conduc-
tors, proceeding from any suitable source of
electric current. | |

"3 and 4 are branch wires, between which a
clower A and a heater 1> are included. In
the glower-circuit I place a ballast-conductor
5, which may be an iron wire inclesed In &
sealed chamber 6, containing an inert gas.
The said ballast-wire is arranged in series
with the glower A, and in the same cirenit 18
a solenoid 7, the core 8 of which controls the
heater-civenit. On the lower end of the said
core is a contact-piece 9, which codperaies
with stationary terminals 10 and 11 to close
the heater-cireuit when the core 8 18 1n its
lowermoss position. When, nowever, ths
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core is raised by a current passing through

ihe solenoid 7 the connection between the
contaet-piece O and the terminals 10 and 11
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ever, 1o the practieal manufaeture of stand-

' ized ballast or in the glower, or both. In

| is broken, thus --itxt'errupting- the heater-cirn' .

Cuit--. : ! ' L oL
The elements which have been deseribed -
s entering into the glower-circuit mayin 5§ -
many instances be sufficient to secure. the
proper regulation and control of the glowers;
but in other cases it may be found necessary .
to add a special ballast 12 in series with the
olower A. This ballast 12, as weil as the
ballast 5, may be of any preferred form. 1
have shown the ballast 5 as an inclosed iron
wire contained in a sealed chamber. This
is simply for purposes of illustration and is
not intended to limit me to the unse of either
kind of ballast-wire alone. - -

| The action of the described circuils is as.

follows: The current first passes through the
heater-cireuit and brings the heater b to a
suitable degree of heat. The glower under
the influence of thisheat becomesconductive,
and the current then passes through the
glower-cireuit, energizing the solenoid 7. By
the lifting of the core of the said solenoid the .
heater-cirenit is broken, thus preventing the
waste of current in the heater-circuit.

The employment of a divided ballast, as
neretofore set forth, makes it possibleto com-
pensate for any imperfectionin the standard-

other words, ¥ can at the last moment employ
a special ballast for curing any accidental de--
fects of the glowerand the main ballast. In
making the final adjnstinent it will be un-
derstood that the object is to so arrange the
various elements that the drop of potential
in the glower and the main and auxiliary bal-
last shall equal the potential of the line on
which the lamp is intended to operate. lam
| able tp regulate the drop with great nicety by
employing the divided ballast described in
the foregoing specification. .
- T eclaim as my invention— . . |
1. Inanelectriclamp, thecombination with -~
a glower formed from material whichis adapt- 95
od to increase in conductivity under the in-
flnence of heat, of a divided ballast, compris-
ing a main ballast and an auxiliary adjust-
able ballast for modifying the effects of the -
main ballast. | o |
2, In an electric lamp, the combination of

1

| aglower formed from material which is adapt-
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ed to increase in conduetivity under the in- |

fluence of heat, of a standard compensating
ballast forthe glowerarrangedin series there-
with, and an additional ballagt, also in series
with the glower and adapted to compensate

for any inequality in the potential required
by different glowers in connection with the
‘standard ballast. - |

3. In an electric lamp, the combination of

aglower formed from material which is adapt- |

ed to increase in conductivity under the in-
fluence of heat, of an inclosed ballast in se-
ries with the glower, and an exposed ballast
also in series with the glower. -
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4. Inanelectriclamp, the combination with 15
a glower of the type described, of a standard
compensating ballast for the glower, and an
additional ballast adapted t» compensate for
any inequality in the potential required by

different glowersin connection with thestand- 2o
| ard ballast. |

‘Signed by me at Berlin this 10th day of Au-
gust, 1899, - | |
' WALTHER NERNRST.

Witnesses:
HENRY NOEIL POTTER, .
-WOLDEMAR HAUPT.
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